Introduction
The Glyptodontidae (Mammalia, Xenarthra) have been one of the most important clades among megamammals from the Quaternary of South America, both for the abundance of records as well as their taxonomic diversity (McKenna and Bell 1997) . Among them, the subfamily Glyptodontinae (middle Miocene-Early Holocene, ca. 12-0.0011 MyBP) is characterized by its wide latitudinal distribution, with records from Argentina to Colombia and Venezuela Rincón et al. 2008; Zurita et al. 2012) , being possibly the only clade that actively participated in the Great American Biotic Interchange (GABI) Webb 2006; Woodburne 2010; Gillette et al. 2016) . Until recently, in South America all the Quaternary records of this group were assigned to the genus Glyptodon Owen, 1839; however, Carlini et al. (2008) , Carlini and Zurita (2010) , and Oliveira et al. (2009 Oliveira et al. ( , 2010 proposed the presence of the North American genus Glyptotherium Osborn, 1903 in the northern and northeastern regions of South America (i.e.,Venezuela and Brazil).
In recent years, some contributions have focused on clari fication of the systematics of the clade in order to infer the real diversity of the Glyptodontinae. Some of these are related to changes in the morphology of the osteoderms of the dorsal carapace and its relation to the ontogenetic stages of the specimens (see Rinderknecht 2000; Luna and Krapovickas 2011; Zurita et al. 2011b; Gillette et al. 2016) . The results of these contributions have shown that the morphological variation at different ontogenetic stages has been used for identification of genera and species now recognized as juveniles that cannot be accurately diagnosed. In fact, some genera, such as Neothoracophorus Ameghino, 1889 (N. elevatus), "Boreostracon" Simpson, 1929 or "Chlamydotherium" Bronn, 1838, must be regarded as nomina dubia and/or species inquirendae, all of them belonging to juvenile specimens of Glyptodontinae. In particular, Zurita et al. (2011b) have pointed out that the osteoderms of juveniles of Glyptodontinae share the same morphology at the level of the external surface, so it is almost impossible to make a generic distinction between Glyptodon and Glyptotherium on the basis of osteoderm osteology.
On the other hand, another group of contributions involves the incorporation of microanatomical characters in the description of the osteoderms of different genera of Glyptodontidae (Hill 2006; Wolf 2007; Chimento et al. 2009; Da Costa Pereira et al. 2014; Asakura et al. 2017 ). According to some authors, histology could be used to characterize and differentiate both Quaternary genera of Glyptodontinae, Glyptodon and Glyptotherium (see Da Costa Pereira et al. 2014) . However, all studies have been performed on adult specimens; in consequence, there are no contributions concerning the histological analysis in juvenile Glyptodontidae.
In the late Pleistocene of Brazil and according to Oliveira et al. (2010) , the Glyptodontinae are represented by Glyptotherium, which is recorded in the northeast and southeast areas, while Glyptodon would be restricted to the more southerly regions. Dantas et al. (2011) proposed the presence of Glyptodon in the intertropical region of Brazil, although Zurita et al. (2012) indicated that this record is very doubtful mainly due to the poor preservation of the osteoderms. Beyond this, some authors have also indicated the possibility that, in some areas of Brazil, both genera could have had the same geographical distribution (although not necessarily coexist), configuring a complex paleobiogeographical scenario (see Zurita et al. 2011b Zurita et al. , 2012 .
One of the sites that have provided an important diversity of Quaternary vertebrates in the last years are the caves located at Aurora do Tocantins, in northern Brazil (see among others, Oliveira et al. 2011; Hsiou et al. 2013; Rodriguez et al. 2013 Rodriguez et al. , 2014 Gasparini et al. 2016; Rocha-dos-Santos et al. 2017) . In this assemblage, the Cingulata is one of the most abundant groups, mainly due to the large number of recovered osteoderms ). According to Soibelzon et al. (2015) , species represented in these deposits include the Dasypodidae Euphractus sexcinctus Linnaeus, 1758, Dasypus novemcinctus Linnaeus, 1758, Propaopus sul catus (Lund, 1842) and the Cingulata incertae sedis Pachyarmatherium brasiliense Porpino, Fernicola, and Ber qvist, 2009 . Meanwhile, the Glyptodontidae are represented by osteoderms belonging to Glyptodontinae that came from the Gruta do Urso cave; the morphology of the external surface indicates that they belong to a juvenile specimen (see Zurita et al. 2011b) .
In this contribution we carry out a detailed morphological, morphometric and histological description of these osteoderms with the purpose of taxonomic assignment of the material under study; in addition, we provide, for the first time, new characters for the differentiation of the juvenile specimens of both genera (Glyptodon and Glyptotherium) and new insights on the ontogenetic development of the osteoderms in Quaternary Glyptodontinae. 
Material and methods
The osteoderms analyzed in this study are housed in the Paleontological Collection of the Laboratório de Mastozoologia of the Universidade Federal do Estado do Rio de Janeiro, Brazil. The characters considered in the morphometric analysis correspond to those proposed by Rinderknecht (2000) and Luna and Krapovickas (2011) : (i) general morphology, diameter and thickness; (ii) form and diameter of the central figure in the external surface; (iii) concavity of the internal surface; (iv) development or absence of peripheral figures; (v) number of large foramina in the external surface. The measurements have been taken using digital caliper with 0.02 mm error and are expressed in millimeters. The terminology used for morphological description of the osteoderms mainly follows Hill (2006) and Krmpotic et al. (2009) . Regarding the relative locations of specific structures within the osteoderm, it adheres to the most accurate convention "external" and "basal" proposed by Scheyer and Sander (2004) . These terms are synonyms of "superficial ⁄deep" used by Hill (2006) . The systematics partially follow McKenna and Bell (1997) and Fernicola (2008) .
Comparisons have been performed directly on specimens house dat the institutions mentioned above (Table 1) , as well as on literature (Gillette and Ray 1981; Zurita et al. 2011b; Gillette et al. 2016) .
The diameter and thickness values of dorsal carapace osteoderms were analyzed statistically, and compared to values of Glyptodon and Glyptotherium specimens in different ontogenetic stages (juvenile, young adult, and adult). Some of the data were previously published (see Gillette et al. 2016) , while other are unpublished values obtained from specimens deposited in cited institutions, which were used to perform dispersion graphs. In addition, the diameter/thickness ratio was calculated for each osteoderm that, together with the values of diameter and thickness, was used to perform a cluster analysis. This analysis was performed using the Unweighted Pair Group Method with Arithmetic mean (UPGMA) and the Gower distance (sqrt[1-S]). A Multivariate Analysis of Variance (MANOVA) using all parameters mentioned above as variables and the clustering as classification criterion was carried out. Statistical analyses were made using the software InfoStat (Di Rienzo et al. 2008) .
Three osteoderms (identified from here and elsewhere as I, II, and III) of the dorsal carapace were selected for histological analyses, following the methodology of Chinsamy and Raath (1992) . Whereas the osteoderm I corresponds to the medial portion of the carapace, elements II and III belong to the lateral portion. The histological sections were prepared at the Laboratorio de Tratamiento Integral de Muestras Geológicas (LabGeo), Facultad de Ciencias Exactas, Físicas y Naturales of the Universidad Nacional de Córdoba, Argentina. Because this is a destructive method, all osteoderms were photographed and measured before sectioning. The osteoderms were transected along the major axis. The sections were fixed to slides, polished to variable thicknesses less than 30 microns, according to the characteristics of each osteoderm. The thin sections were observed under normal and polarized light using a petrographic microscope. The bone histological terminology follows Francillon-Vieillot et al. (1990) and Ricqlès et al. (1991) . To quantify the degree of compactness, we measured the ratio between the compact bone and the total area (expressed as percentage) from thin sections using Image J software (Abramoff et al. 2004 ).
Geological setting
The material comes from a limestone cave, known as Gruta do Urso (12°35'0.08" S 46°30'58.39" W), located in the municipality of Aurora do Tocantins, State of Tocantins, Brazil (Fig. 1) . The specimen was found in a thick sediment level that fills the corridor of the cave. The limestone of the Aurora do Tocantins region is a part of the Speleological Province of the Bambuí Group, the area were the greatest number of caves in Brazil have been found (Zampaulo and Ferreira 2009 ). However, the area still lacks more detailed geological studies. Online notes of CPRM about the geology of the municipality of Aurora do Tocantins reported carbonate deposits of the Bambuí Group, which is Neoproterozoic in age (CPRM 2006) . The lower portion is represented by the Sete Lagoas Formation, which is composed of thick deposits of pelite, limestone, and dolomite bearing stromatolites. The Sete Lagoas Formation is 
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Tocantins N covered by siltstone and laminate siltstone of the Serra de Santa Helena Formation. These carbonate rocks are superimposed by dark calcarenite and marl, with organic material from the Lagoa do Jacaré Formation. Superimposed on the Bambuí Group are Cretaceous sediments of the Urucuia Formation. In summary, the ages of the deposits containing the osteoderms are inferred by representative taxa recorded in stratigraphic association, such as Equus neogeus Lund, 1840 and Propraopus sulcatus (Lund, 1842) . These remains were found at the same stratigraphic level as the osteoderms, suggesting a Late Pleistocene age Tonni 1999, 2005) . Accordingly, the other known eastern Brazilian caves are also Late Pleistocene in age (Auler et al. 2009 Glyptotherium sp. Material.-UNIRIO-PM 6231, osteoderms of dorsal carapace and caudal armor.
Description.-External morphology:
The material analyzed consists of 118 isolated osteoderms belonging to one individual, from which 86 (72.9%) correspond to the dorsal carapace, while the others belong to the caudal armor. Except for some particular morphological features, most characters are shared with juvenile Glyptodon, as previously postulated (see Zurita et al. 2011b; Luna and Krapovickas 2011) . The dorsal carapace osteoderms are mainly hexagonal, followed in frequency by the pentagonal shape, and others are approximately rectangular ( Fig. 2A-H) . The osteoderm diameter ranges 13.5-25.4 mm, with thickness 7.6-17.1 mm. The ratio between these two variables (diameter/thickness) ranges 1.31-2.46 (Fig. 3) , being in most of the osteoderms larger than those of juvenile Glyptodon (1.00-1.88). The external surface of each osteoderm is uniformly punctuated by small foramina that define a rough appearance. In some osteoderms, these foramina have the morphology of sinuous grooves. The central figure is circular and prominent, more elevated than the general surface and occupying from 20% in those from dorsal region (as those observed in morphotype 1 of the juvenile Glyptodon described by Luna and Krapovickas 2011) osteoderm, the surface is flat. Peripheral figures are absent or poorly defined in most of the osteoderms, except in those in which the radial and annular sulci are well defined; in these cases up to eight peripheral figures can be observed. In general, compared to juvenile Glyptodon, both central and peripheral figures are less prominent. The annular and radial sulci have a variable morphology: they are broad and shallow in those osteoderms in which the peripheral figures are scarcely defined, and narrower and deeper in those where the figures are better defined, although always less than in juvenile Glyptodon. At the intersection between the annular and radial sulci, it is possible to observe up to seven piliferous foramina with a diameter of about 1 mm ( Fig. 2A-G) . The articular area between osteoderms has some bony projections, although most osteoderms are eroded. The basal surface shows a mostly spongy aspect with respect to the external surface, being mainly concave, with small neurovascular foramina measuring less than 0.5 mm in diameter ( Fig. 2A) . These foramina are generally located in the central region; however, in some osteoderms, they are distributed throughout the whole surface and they may also be connected. The osteoderms of the border of the dorsal carapace have a prominent conical shape and their surfaces have a rough appearance (Fig. 2I) . The preserved caudal osteoderms correspond to proximal and distal rings. The former are approximately hexagonal in shape and the antero-posterior diameter ranges 17.8-30.4 mm, while thickness ranges 6.6-11.9 mm. The posterior margin presents a weakly developed projection (Fig. 2J) . In turn, the osteoderms of the distal rings are larger, with an antero-posterior diameter ranging 22.5-42.4 mm; the thickness ranges 14.9-31.3 mm, increased by the development of the projection of the posterior margin, which is pronounced and conical (Fig. 2K) , although less acute than in the juvenile Glyptodon. The external surfaces of osteoderms of both morphotypes are uniformly punctuated, whereas the basal surface is characterized by large neurovascular foramina with a diameter ranging 0.5-1.0 mm, like the osteoderms of the dorsal carapace. Statistical analysis: The cluster analysis (Fig. 4) performed on the osteoderms of dorsal carapace from different specimens of Glyptodon and Glyptotherium resulted in two main clusters, differentiated mainly by the ontogenetic stage (juveniles and young adults/adults). In the former case, the clustering between specimens from the same genus is remarkable, grouping even the samples with scarce osteoderms (e.g., MAMM-PV 036). Within the young adults/ adults group, the two taxa are not clearly distincted as in the juvenile group. The adult specimen of Glyptotherium (G. texanum) from North America, described by Gillette et Histological analysis.-In general terms, all the osteoderms of Glyptotherium analyzed are composed of a cancellous internal core surrounded by a compact bone cortex. Nevertheless, they present some differences in the bone microanatomy. In the osteoderm of the medial zone of the dorsal carapace (Fig. 5A) , the external cortex is thicker than the basal cortex. The cancellous bone in the inner core occupies approximately 40% of the osteoderm thickness. The transition between the compact and the cancellous bone is distinctive and the inter-trabecular spaces are large and show irregular shapes. Different from the osteoderm from the medial zone of the dorsal caparace, elements from lateral regions (Fig. 5B, C) exhibit a more compact appearance (cancellous bone occupies less than 25% of the total area).
Also, the transition between compact and cancellous bone is gradual and the inter-trabecular spaces are comparatively smaller than the spaces observed in the dorsal osteoderm. Despite the microanatomical differences reported between the sampled osteoderms, they share most of the histological features: the predominant extracellular cortical matrix is woven-fibred bone with a haphazard spatial arran gement of the collagen fibers and randomly distributed osteocyte lacunae (Fig. 6A-D) ; osteocyte lacunae are abundant and they have irregular or elongated shape ( Fig. 6B-E) ; vascular spaces are mostly simple, with only a few primary osteons; and large neurovascular canals passing through the entire osteoderm are visible in all the sampled elements.
However, in the different regions of the osteoderms there are some histological particularities. In osteoderm II (Fig. 5B) , the external cortex is characterized by abundant vascular canals of small size (0.05-0.1 mm), which are organized in a reticular pattern. The most external region exhibits several radially oriented vascular spaces, most of them open to the surface (Fig. 6A, B) . The extent of vascularization in the external cortex is notably higher in this osteoderm than in the others, which exhibit a more compact appearance. In the marginal cortex of osteoderms I and II, the intrinsic fibers of the woven-fibered matrix tend to be slightly ordered and oriented toward the marginal surface in some areas (Fig. 6C ). Vascular spaces in this region are larger than in the external and basal cortices (0.1-0.3 mm), giving a more porous (finely cancellous) aspect to this area. On the other hand, in the osteoderm III, which presents a more compact aspect, the intrinsic fibers and vascular spaces do not show a particular orientation in the marginal area (Fig. 6D) . The inner core of all osteoderms is composed of cancellous bone, which results from local processes of resorption. Bony trabeculae mainly consist of remains of woven-fibered bone tissue. Centripetally deposed secondary lamellar bone is mostly absent around the resorption cavities (Fig. 6E) . Finally, the basal cortex is only well pre- served in the osteoderm III. Here, as occurs in the external cortex, the compact bone is composed of woven-fibered tissue (Fig. 6F) . Bone cell lacunae are dense, have elongated or irregular shape, do not follow a particular orientation and show a rather convoluted organization. Vascular spaces are small and mostly longitudinally oriented.
Discussion
The morphological analysis of the Glyptodontidae osteoderms recovered from Gruta do Urso cave reveals characteristics that allow us to propose them as belonging to the subfamily Glyptodontinae, such as the rosette-shaped ornamentation pattern and clearly rough and punctate external surface (Ameghino 1889; Hoffstetter 1958; Gillette and Ray 1981; Soibelzon et al. 2006; Carlini et al. 2008) . In particular, the presence of conical osteoderms in the margins of the carapace (Fig. 2I) has been considered as one of the main synapomorphies of the subfamily Zurita et al. 2010 Zurita et al. , 2013 .
As mentioned above, in the Quaternary of South America two genera of this group have been recorded, Glyptodon and Glyptotherium, which are characterized and differentiated by some morphological features, especially on the skull, dorsal carapace and on the external surface of the osteoderms (Gillette and Ray 1981; Zurita et al. 2008 Zurita et al. , 2012 Carlini et al. 2008; Oliveira et al. 2010) . Additionally, Da Costa Pereira et al. (2014) recently indicated that these genera also present differences in the histology of their osteoderms, which could potentially be used with taxonomic value. However, both morphological and histological characters have been analyzed only in adult specimens.
Regarding the juveniles specimens of Glyptodontinae, a set of characters of early ontogenetic stages has been defined in Glyptodon (Rindercknecht 2000; Zurita et al. 2009; Luna and Krapovickas 2011) , which includes among others: (i) clearly marked external surface; (ii) prominent central figure with peripheral figures absent or replaced by radial grooves; (iii) remarkable piliferous foramina; (iv) poorly sutured osteoderms, (v) concave basal surface. These characters have been considered by Zurita et al. (2011b) not only belonging to the Pampean genus, but also to be more broadly distributed in the subfamily. This suggests that the juvenile specimens of both genera should have been practically identical. Concerning Glyptotherium, recently Gillette et al. (2016) have described a set of characters in osteoderms of a juvenile individual assigned to the species G. texanum. As the Pampean genus, it is characterized by a relatively large central figure, convex, with a slight depression in the central region, and indistinguishable peripheral figures.
In this context, the material analyzed here presents many of the juvenile characters shared by both genera; however, some differences resulting from the morphological comparison with juvenile specimens of Glyptodon (e.g., MCNC-PV 246, MAMM-PV 036) are highlighted. One of these is related to the development of sulci, which in the specimen under study are wider, shallower and with fewer slopes on their walls. This observed morphology determines that the border of the central figure is softer and the peripheral figures are less convex than in most juvenile Glyptodon osteoderms. As indicated by Zurita et al. (2012) , one of the most prominent characters of the osteoderms of Glyptotherium is a less evi dent development of the annular and radial sulci. Another difference lies in the posterior margin projection in the osteo derms of the distal caudal rings, which is less acute than in juvenile Glyptodon. This has also been cited by different authors (Gillette and Ray 1981; Carlini et al. 2008; Oliveira et al. 2010 ) as one of the main differences between adult individuals of both genera. Meanwhile, Gillette et al. (2016) indicated that differences on the development of these projections could be mainly related to sexual dimorphism.
Another interesting aspect regards the diameter/thickness ratio of the dorsal carapace osteoderms. Different authors (Castellanos 1951; Luna and Krapovickas 2011; Zurita et al. 2011a; Gillette et al. 2016 ) have mentioned the importance of this relationship, which can be used with ontogenetic value within the same genus, or systematic value among adult individuals of different genera. The osteoderms of the juvenile specimens of both genera are characterized by a lower diameter/thickness ratio than the adults because, with the development of the individual, the osteoderms present a greater growth rate in diameter than in thickness, and thus the relation between these variables increases progressively with age. On the other hand, among adult individuals of both genera, this ratio is larger in Glyptotherium because the osteoderms are thinner compared to those of Glyptodon (Oliveira et al. 2010; Zurita et al. 2011a) . However, it is important to note that, in this type of analyses, a set of osteoderms that include different regions of the dorsal carapace is necessary to obtain confident results.
In order to test the validity of this relationship in the studied material, diameter and thickness values of osteoderms from juveniles and adults of both genera (Glyptodon and Glyptotherium) have been statistically analyzed and compared (Table 1 ). The material analyzed here has a ratio similar to that of the Glyptotherium baby-juvenile osteoderms studied by Gillette et al. (2016) and higher than that of the juvenile Glyptodon specimens (MCNC-PV 246 descri bed by Luna and Krapovickas 2011, MAMM-PV 036) . As it can be seen in the Dispersion Graphs, most of the osteoderms exhibit a similar diameter. Nevertheless, it is evident that the thickness is markedly lower in the specimen from northern Brazil (Fig. 3) . Taking into account that the mentioned thickness differences also occur between the osteoderms of adult individuals of both genera (Oliveira et al. 2010; Zurita et al. 2011a, b) , such a relationship is here considered as an important parameter to distinguish between juvenile individuals of both genera.
It is necessary to indicate that, considering that there is a variation in the thickness of the osteoderms in the different regions of the carapace (see Duarte 1997) , it would be possible to indicate that this observed difference between specimens could correspond to each of the specimens being represented by osteoderms from different regions of the carapace. However, from the morphological analysis, it is possible to indicate that in the samples of the main individuals (UNIRIO-PM 6231 and MCNC-PV 246) there are osteoderms of practically all the regions of the dorsal carapace, a reason why this explanation is rejected.
The results obtained by Cluster Analysis (Fig. 4) indicate that this test can also be used as another tool to carry out a morphometric distinction between different ontogenetic stages (juvenile, young adult, and adult), and within some of them, to distinguish between genera (for example in juveniles) or even between species (e.g., between adults of different species of Glyptotherium). Although it is necessary to have a larger sample than that analyzed in this contribution, the different clusters observed indicate that morphometric differentiation in Glyptodontinae would begin at the genus level in the earlier ontogenetic stages reaching the specific level only in more advanced stages of development.
The microanatomical and histological descriptions of the osteoderms performed here are the first for juvenile Glyptodontidae and provide new criteria for the analysis of ontogenetic variation within the subfamily Glyptodontinae. As expected, the bone microstructure exhibits several features related to its early stage of development. In this regard, osteoderm microstructure consists entirely of a rather simple, homogeneous woven fibred matrix, which is typi cal of the early stages of development in osteoderms of xenarthrans and other vertebrates Hall 2006, 2008) . For example, in embryos of Dasypus novemcintus the osteoderms are composed of woven fibered bone (Vickaryous and Hall 2006) . In addition, the absence of periosteal lamellar and parallel fibred matrices, as well as secondary lamellar bone in both cancellous and compact bone, is also typical of bones in early stages of development, as these are typically deposited late during the ontogeny. The absence of extrinsic fibres (i.e., Sharpey's fibres) in our sample (which are commonly described in other Glyptodontidae) was also reported in the early stages of the formation of osteoderms in Dasypus novemcintus (Vickaryous and Hall 2006) .
The osteoderm histology of the juvenile specimen analysed here exhibits important differences in comparison with other Glyptodontidae specimens previously studied, inclu ding Glyptodon and Glyptotherium. Previous reports reveal that Glyptodontidae osteoderms exhibit a typical diploe micro anatomy, with two cortical layers framing a cancellous core. The deep cortex is composed of large fibre bundles (structural fibre bundles sensu Scheyer and Sander 2004) orien ted in multiple directions (Hill 2006; Scheyer 2007; Wolf et al. 2012; Da Costa Pereira et al. 2014 ). Cancellous bone is secondary in origin, with abundant trabeculae composed of lamellar bone (Hill 2006; Scheyer 2007; Wolf et al. 2012; Da Costa Pereira et al. 2014; Asakura et al. 2017 ). The superficial cortex shows more histological variation than the deep cortex and the cancellous bone. In this regard, several types of bone matrices (woven fibered, parallel fibered, lamellar) have been described. Cortices constituted almost entirely of woven fibered bone were described for Glyptodon sp. (Wolf et al. 2012) , Neuryurus sp. (Asakura et al. 2017) and Glyptotherium floridanum (Hill 2006) . In the latter, size and morphological characteristics of the external surface suggest that it also belongs to a juvenile specimen (Hill 2006: fig. 16A ). The degree of secondary remodelling is also variable, ranging from poorly developed (e.g., Glyptodon sp. described by Wolf et al. 2012) to intense (e.g., Panochthus frenzelianus described by Hill 2006) . A common feature reported in the Glyptodontidae osteoderm superficial cortices (but absent in our sample) is the presence of abundant, short Sharpey's fibres oriented perpendicularly to the outer surface.
In this contribution, it is considered that the histological differences between our sample and the previously studied Glyptodontidae osteoderms are mainly due to ontogenetic variations during the osteoderm development. Similar variation has been reported in Dasypus novemcintus, in which the rather simple histological organization of the osteoderms in the early stages of development later changes into a more complex structure (Vickaryous and Hall 2006) . Taking into account the histological changes reported in previous studies, it is possible that several microstructural variations reported in Glyptodontidae (and other xenarthrans) are due to ontogenetic variation.
As previously mentioned, some authors have suggested that the microanatomy and histology of osteoderms can be used with a systematic value, demonstrating differences between taxa (Hill 2006; Wolf et al. 2012; Da Costa Pereira et al. 2014) . In this way, Da Costa Pereira et al. (2014) indicated that the differences between the layers of compact bone and the packages of mineralized fibres allow a clear distinction between Glyptotherium from north-eastern Brazil and Glyptodon reticulatus specimens. However, considering that the histological characteristics of the osteoderms studied in this contribution correspond to the first detailed description of a juvenile Glyptodontinae (which is assigned to the genus Glyptotherium), and that there are no detailed descriptions of juvenile Glyptodon, an adequate comparison to analyse the characters that allow a recognition between both taxa in early ontogenetic stages is not possible for the moment.
Finally, the record of this juvenile Glyptotherium specimen in the Late Pleistocene of the Aurora do Tocantins, northern Brazil, increases the known diversity of cingulates in this region, which includes some species of Dasypodidae and the enigmatic Pachyarmatherium (Soibelzon et al. 2015) , incorporating for the first time glyptodonts into this association. In addition, from a paleobiogeographic point of view, this record of Glyptotherium could expand the migration route proposed by Carlini et al. (2008) , Oliveira et al. (2010) , and Zurita et al. (2012) , according to which this genus, after its entry into South America during the Great American Biotic Interchange (GABI), may have followed a corridor parallel to the Caribbean Sea first and to the Atlantic Ocean later.
Conclusions
A juvenile Glyptotherium specimen from the Late Pleistocene of South America is described for the first time, providing elements for its distinction compared to juvenile Glyptodon specimens. Although most of the morphological characters of the osteoderms are shared between both genera, some of them, such as the relatively lower thickness, the characteristics of the annular and radial sulci, and the distal osseous projections of the caudal osteoderms indicate that these characters, which are used in the distinction between adult specimens, appear early in ontogeny. In addition, the validity of the diameter/thickness ratio of the dorsal carapace osteoderms and of the Cluster Analysis as a tool to distinguish between different ontogenetic stages (and in some cases between genera) are verified. From a microstructural point of view, the histological differences with previously studied Glyptodontidae are mainly due to ontogenetic variation occurring during osteoderm development.
